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FAILURE MODES EFFECTS ANALYSIS (FMEA) — Gl HARDWARE
NUMBER: ME-1MRA-M004-X

SUBSYSTEM HAME: MECHANMICAL - EXTERMAL AIRLOCK

RAEVISHOM: 3 §/15/95
PART NAME PART NUMBER
_ VERDOR HAME VENDCHA NUNMBER
LRU : ACTUATOR, HATGH LATCH MCZ87-0036-0008

PART DATA,

EXTENDED DESCRIFTION OF PART UNDER ANALYEIS:
EXTERNAL AIRLOCK AFT HATCH LATCH ACTUATOR

REFERENCE DESIGMATORS!

QUANTITY OF LIXE [TEMS: 1
ONE -

FUNCTION:

MANUALLY DRIVEN REDUGCTION GEARSOX - PROVIDES A CONTROLLED QUTPUT FOR
DRIVING THE LATCH MECHANISM ON EXTERNAL AJRLOCHK AFT HATCH OPEN OR
CLOSED. PROVIDES THE FORCE FOA HATCH SEAL COMPRESSION AS [T PLLLS THE
SEALING BURFACES TOGETHER, TWO HANDLES FOR DPERATION ARE FROVIDED
FOR THE HATCH; ONE 1S ON EACH BIDE OF THE HATCH. A MECHANICAL LOCK AND A
"NO-BACK™ ARE PROVIDED FOR RESTRAINT BETWEEN USES. THE KNOB ON THE
HANOLE N THE SPACELAE SIDE (MIA 1) OR PAYLOAD BAY SI0E {MULTI-IR) OF THE
HATCH 15 AEMOVABLE, THE DESIGN UTILIZES (WAL O-FING 8E4ALS TO PREVENT
LEAKAGE DF Q0N PAESSURE THROUGH OR PAET THE ACTUATORE,

. REFERENCE DOCUMENTS: MQ72-533428
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| FAILURE MODES EFFECTS AMALYSIS {FMEA) ~ NONCIL FAILURE MODE

NUMEER: M-1MA-Mu=-H

REVISION® 23 5SS
SUBSYSTEM NMAME: MECHANICAE - EXTERNAL AIRLOCK
LRAU: ACTUATOR, HATGH LATCH CRITICALITY OF THIS
ITEM HAME:. ACTUATDR, HATCH LATCH FALLURE MODE: 1R3

FAILURE MOTH:
PHYSICAL BINDINGAJAMMNG (GEARBOR)

MISSICN PHASE:
oo Cih-ORBIT

VEHICLERAYLOAD/KIT EFFECTIVITY: 104 ATLANTIS

CALSE:

ADVEASE TOLEAANGESWEAR, CONTAMINATIONFOREINGN DBJECT/DERRIS, FAILURES
DEFLECTION OF INTERANAL PART

CRITICALITY 11 DURING INTACT ABORT OMLY? NO
CRITICALITY TR2 DURING INTACT ADDRT OMLY (AVIONICS ONLY}? MiA

REDUNDANCY SCREEN A) FASS
B) N/A
£) PA3S

FaSSFAIL RATIONALE:
A)

8]
N/A « AT LEAST TWO REMAINING PATHS ARE DETECTABLE IN FLKGHT,

)

METHAD QF FAULT DETECTION:
PHYSICGAL BINDING/JAMMING OF THE HATCH LATGH ACTUATOR GAN BE VIGUALLYY

PHYSICALLY BETECTED BY THE FUIGHT CREW,

CORRECTING ACTION: CREW COULD REMODVE HATLH AND HOLD HATCH IN CLCSED
POSITICN DURING REPRESSURIZATION OF EXTERNAL AIRLOCHK TO ALLOW RE-ENTRY
INTD CREW CABIN THROUGH FIFTH HATCH AND "A' HATCH.

REMARKES/HECOMME MDA TIONS:

EXTERNAL AIALOCK AFT HATCH IS5 OPEN FOF SPACELAB OR OTHER PAESSURLIED
PAYLOAD QFERATIONS (MIR 1) OR UMUZED FOR EVA PURPOSES {MULTLMR),
EFEECTS ON EVA ASCOVERY ARE MINIMIZED SINCE TUNNEL ADAFTER *C° HATCH IS
THE PRIMARY HATCGH FOR PERFOAMING AM EVA AND AN ADDED FIFTH HATCH WILL
ISOLATE TUNNEL ADAFTER AND EXTERNAL AIRLOCK vOLUMES. :
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FAILURE MODES EFFECTS AMALYSIS [FMEA] — NON-CIL FAXL LIAE MODE
NUMBER: MO-1WMR-MO04-01

- FAILURE EFFECTS -

{A} SUBSYETEM:
A JAMMED ACTUATCH WOULD PREVENT THE LATCHES FRCH OPERATING RESULTING
IN THE INABILITY TO QPEN OF CLOSE EXTERNAL AIRLOCK AFT HATCH.

(A} ITERFALCING SUBSYSTEM{S):

MIR 1 - INABILITY TO CPEN EXTERNAL AIRLOCK AFT HATGH DUE TO THE INABILITY TO
OPEN LATCHES WOULD PREVENT ACCESS TO SSACELAB. INABILITY TO CLOSE
LATCHES wnLLD PREVENT LATEHING OF EXTERNAL AIRLOCK AFT HATLCH FOLLOWING
SPACELAE OFEHATIONS.

MULTI-MIR - INABILITY TO OPEN EXTERNAL AIRLOCTK AFT HATOH WOULD PREVENT
CAPABILITY T PERFOAM EVA OUT EXTERNAL AIALOCE. LOSS OF CAPABILITY TO
CLOSE EXTERNAL AIRLOCK AFT HATCH FOLLOWING AN EVA WOULLD PREVENT
REFRESSURIZATION QF EXTEANAL AIRLOCK VOLUME,

{C) MISEION:

MK 1 - PARTIAL LOISS OF MISSION DBJECTIVES F EXTEANAL AIRLOCK AFT HATCH
LATGH MEGHANISM FAILS TO ROTATE OPEN (LOSS OF ACCESE TO THE SPACELAB).
HABILITY T PEREORM PLANNED EVA OUT EXTERNAL AJALOCK IF HATCH CANNCT BE
OFENED {MULTI-MIR) OR CLOSED (MIR 1).

(D] CREW, VEMICLE, AND ELEMENT(3): .
NGO EFFECT UNTIL EVA IS AEQUIRED. THEN POSSIELE LOSS OF CONTINGENCY EVA
PERFORMANCE AND PLANNED EVA RECOVERY CARARILITIES OUT EXTEANAL AIRLOCK,

IF EXTERNAL ATRLOGK AFT HATTH |5 AEMOVED AND HELD INTO PLACE WHILE RE-
PRESSURIZING QDS VOLUME, THE POTENTIAL EXISTS FOR DAMAGE TO THE EXTERANAL
AIRLOCK DURING DESCENT. ONCE PRESBURE AGROSS THIS HATCH HAS EQUALIZED
THE UNATTACHED HATCH IS ALLOWED TO MOVE FREELY.

(E} FUNCTIONAL CRITICALITY EFFECTS:
INABILITY TO OPEN EXTERNAL AIRLOCK AFT HATCH:

MIR T - LOSS OF MISSION OBJECTIVES ASSOCIATED WITH SPACELAB. « CAIT 212
CONDITION,

MULTIMIA - LOSS OF CAPABILITY TO PERFORM AN EVA OUT EXTERNAL AIRLOCK.
POSSIBLE LOSS OF CREW AN VEMIGLE IF A CONTINGENGY EVA OUT EXTERNAL
AIRLOCK 15 REQUIRED. THIS WOULD FIRST REQUIRE A FAILUAE TO OPEN TUNNEL
ADAPTER "C" HATCH SINGE IT IS PRIMARY FOR PERFORMING AN EVA. - CAIT 12
CONDITION.

INABILITY T CLOSE EXTERNAL AIRLOCK AFT HATCH:

LOSS OF NOMINAL HATCH CLOSING RESULTING (N DEGRADED EvA RECOVERY
CAPARILITIES THROUGH AFT MATCH. THIS WOULD FIRST REQUIAE A FAILURE TC QPEN
TUNNEL ADAPTER "C* HATGH SINCE IT IS PRIMARY QR PERFORMING AN EVA.

DESKGN CRITICALITY (PRIOH TO DOWNGHRADE, DESCRIBED IN (F))x 1R2

{F} RATIONALE FOR CRIMICALITY DOWNGRADE,

THIRD FALUAE [INABILITY TO DISCONNECT HINGE OR HMOLD HATCH IN CLOSED
SOSITION] - INARILITY TO CLOSED AND SEAL EXTEANAL AIRLOGK AFT HATCH.
EXTERNAL AIRLOCK YOLUME CANNOT BE REPRESSURIZED FOLLOWING A PLANMED
=va OUT THE AFT HATCH. POSSIBLE LOSS OF EVA CREW MEMBERS IF HABITASLE
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FANLURE WODES EFFECTE ANALYSIS (FMEA) — NON-CIL FAILURE MODE
NUMEBER: M8 ME-M0Dd-01

VOLUMES CANNOT BE REPRESSURIZED FOR CAEW RETUAN TO CABIN (EVA CREW
MEMEERS MUST AEMAIN IN AIRLOCK UNTIL EANDING!.

- TIME FRAME -

TIME FRCOM FAILURE TO CRITICAL EFFECT: AQURS TO DAYS
TIME FROM FAILURE OCCURRAENLCE TO DETECTION: SECONOE
TIME FROM DETECTION T8 COMPLETED CORRECTIVE ACTION: MINUTES TO HOURS

15 TIME REQUIRED TO IMFLEMENT CORREGTIVE ACTION LESS THAN TIME TO EFFEGT?
TES -

RATIONALE FOR TIME TD CORRECTING ACTION V5 TIME TO EFFELT:

CREW WOULD HAYE AMPLE TIME TO REMOVE HATGH AND HOLD HATCH IN CLOSED

POSITION TQ ALLOW REPRESSURLIATION OF EXTERNAL AIRLOCK TO HOLD HATCH IN
CLOSED POSITION BEFORE FAILURE BECAME CATASTROPHIC.

HAZARDS REPORT NUMBER{S): OM1OHADS(F)
HAZARD{S) DESCRAPTION:

EVA HaFaRl

- APPROVALS -
PRODUCT ASSUPANCE ENGR . : M. W.GUENTHER - _dmdv Lo T
DESHIN ENGINEER . T.5. COOK TS
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